The polarization of the secondary protons in the inelastic (p,p') reaction on the 40 Ca nucleus and the relative cross sections of this reaction at 1 GeV of the initial proton energy were measured in a wide range of the scattered proton momenta (K) at lab. angles Θ = 13.5
Introduction
The present work is a part of wide experimental program in the frame of which medium -induced modifications of nucleon -nucleon scattering amplitudes are studied at PNPI synchrocyclotron with 1 GeV proton beam energy [1] [2] [3] [4] [5] [6] [7] . In the exclusive (p,2p) experiments with different nuclei the polarization of both secondary protons have been measured and the shell structure of the investigated nuclei being clearly distinguished. In these experiments, a two-arm magnetic spectrometer having a high energy overall resolution was used. Both arms of the spectrometer were equipped with multiwire proportional chamber polarimeters.
In the present work, the high energy arm of the spectrometer was used to measure the polarization (P) of the secondary protons in the inelastic (inclusive) 40 Ca(p,p')X reaction and the relative differential cross sections of the reaction as a function of the scattered proton momentum (K) at relatively small lab. angles Θ = 13.5
• and Θ = 21.0
• . The results of the experiment one assumes to use for estimation of the integral contribution from the multiple knockout collisions (multi-step processes) in the momentum region of the pN quasielastic peak, where the single-step (p,pN) knockout reactions are proposed to be dominant. Such estimations, for instance, have been done for the reaction 12 C(p,p')X at 800 MeV [8] . According to this work the contribution from multi-step processes in the polarization of the scattered protons with momenta close to maximum of the pN quasielastic peak is not so large.
A large reduction of the analyzing power Ay (in experiments with polarized proton beam) and secondary proton polarization P in the inclusive A(p,p')X reaction in the momentum range of the pN quasielastic peak relative to the corresponding values for free pN scattering was called a "relativistic signature" [9] and a significant part of the reduction is explained in the relativistic approaches [10] .
Experimental results
The measured polarization of the scattered protons P in the 40 Ca(p,p')X reaction and relative cross sections of the reaction are presented in Fig. 1-2 (see also Tables 1-4 and Fig. 3 in Appendix). In Fig. 1-2 , the solid and dashed curves are the result of polarization calculations in the plane wave impulse approximation (PWIA) proposing that the mechanism of the reaction is a single-step (p, pN) process, and using the final (FEP) and initial (IEP) energy prescriptions, respectively [11] . At given scattered proton momentum K, averaging over the polarization in (p,p'p) and (p,p'n) scattering was performed in the range of residual nucleus momentum K A−1 up to 200 MeV/c using the current SAID phase shift analysis [12] .
As is seen from Fig. 1 -2, the measured polarization in the region close to maximum of the pN quasielastic peak is smaller than that predicted in the framework of the PWIA as it was observed in other similar experiments [8, 10, 13] .
At the scattered proton momenta |K| > 1590 MeV/c (Fig. 2) , where the quasielastic A(p,p'N)A-1 processes are suppressed due to the large value of the residual nucleus momentum |K A−1 | > 200 MeV/c, the other reactions can be dominant like to the 40 Ca(p,p' 4 He) 36 Ar quasielastic scattering at the momentum value |K| about of 1640 MeV/c. At this momentum, the value of the measured polarization in the reaction 40 Ca(p,p')X is close to that observed in the p 4 He elastic scattering [6] , If the latter observation is not accidental, it possibly means that the wave function of the 40 Ca nucleus contains the 4 He-like cluster component in the kinematics under investigation. For study in detail, it takes to perform the polarization measurements at different angles of the scattered proton in coincidence with a low energy particle knocked out from the nucleus. 4 Appendix:
The polarization P of the scattered proton in the reaction 40 Ca(p,p')X at 1 GeV and lab. angle Θ = 13.5 The relative cross section of the inclusive reaction 40 Ca(p,p')X at lab. angles Θ = 13.5
• as a function of the scattered proton momentum K.
